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(64) LINER MANUFACTURE METHOD 
(57) Abstract 

FIELD: plastic working of metals, in particular, cold plastic deformation method. SUBSTANCE: method 
involves manufacturing two parts, pipe and enclosure, from materials with different elastic limit 
assembling parts by installing pipe in enclosure with space between their walls; subjecting part 
made from metal with lower elastic limit to plastic deformation. EFFECT: Increased efficiency and 
Improved quality of liner. 2 dwgs 
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(54) CnOCOB M3rOTOBJlEHW51 HEMHEPOB 
(57) Abstract 

Wcnonb30Banue: o6pa6orKa MerannoB ^aaneHMeM, b uacTHocni, o6pafx>TKa mctoaom xojioahom 
ruiacTHtiecKOtt Ae^opMauqwu. CyujHocTb H3o6pereHMH: mroraanKBajoT roc ACTanM - Tpy6y h o6onouKy wo 
MaTepiaanoB c pazmMWML npeAejioM ynpyrocTH. Co6npaiOT ynoMHiryrbie Aerajrw nyreM ycTaHOHKii Tpy 6bi b 
o6anonKy c 3a3opoM. riooie cGoprai ruiacrwMecKOH A^P^aium noAocpraioT j\e^<uit>, H3roTOBJieHH>To K3 
MeTajuia c McnbniHM npeAenoM yrrpyrocTM. 2 hjt. 



Description [OnircaHiie H3o6pereini5iJ: 



M3o6peTemie othochtch k xoxloahoh o6pa6oTKe MeTa/i/ioc luiacniMCCKJiM A«t>opMHpoDaHMeM m mojkct 6wtl» 
Mcnonb3OBaH0, HanpuMep, ah* ii3roroDJieHM5i newHepoB w>« UHJIhhapob mTaHroBbix He^THHbix HacocoB. 

M3BecT€H cnoco6 M3rxrroBnenii^i Jiewnepoo. cornacHO KoropoMy TOHKocTeKJiaH xpy6a ncTaanKe-rcH b 
o6ononKy c aaoopow f 1 1 Mem^y HapyjKnow noBepxnocrbro Tpy6w m BHyrpeHHew noeepxHOCTbio o6cjiomkh 
HMeerctt 3a3op. 

HeAOCTaTKOM npwBeACHHoro cnoco6a nannercn narawne 3a3opa Meatfly xpy6oH m ooohomkom, rrpMBOA^epo 
K cHMJReHHH) JKecTKOCTM newnepa. a u HCKOTopbix cnyManx. iianpKMcp, rrpit MorxrrooneinTM muntHApoB 

HC<j>THHi>ix Hacocoo H3 AeiiHepoB, 3a3op 3HaMirrenbH0 CHwaaer KauecTeo nocneAyiomeit onepaigni 
ynpotmeHHH BHyrpeHHew noeepxHocxw uwjiHHApa aaoTwpoBaHMeM. 

W3BecreH cnoco6 M3roTOBneiiMn netinepoo, corjiacHO KoropoMy Hapymnyio noBepxHocrb Tpy6br w 
BHyrpeHHioK) noeepxnocTb o6onoMKit H3roTaBJnroaiOT kohm^cckhmm (2| HeAOcraTKOM BbrmeonncaHHoro 
cnoco6a rnvweTcn to, mto oh cnomHtiw b ocyn^ecxaneHMH. CnomHocTb npeAcraBJiHeT HsroroaneuHe 
conpnraeMbix noeepxHocreM w6o Tpe6yercn crporo cornacosaTb oflHoociiocrb kohmmcckom BHyrpeHHew 

IXO BepXHOCTM 060JIOMKM C KOIIHMeCKOW IiapyJKHQM no BepXHOCTbK) Tpy6bi. 

Taxme iraBarren cnoco6 iraroToaneHHH neibiepoB, cornacHO KoropoMy nocne c6opKH Tpy6w c o6ojiomkoh c 
HeKOTopwM 3a3opokt no conpHraeMbCM noBepxHocraM. neftnep noABeprawT aBTO<J)peTiipo BaHHio (cm. Taw me 
crp.38) I3J t. c. ruiacTWMecKOH j\e^opMaum Tpy6bi c uejibio ycTpaHeratn 303opa uemfxy Tpy6ow M ooojiomkoh, 
m onHOBpeMeuiioro ynpoMHeHHH xpy6bb 

HeAocraTKOM H3BecTnoro cnoco6a k3po tobji chhh jrcimepoB HRnnercn to, mto npn cKperuieiraw nefmepoB 
nocpeA^B 0 " ruiacawecKOM A^pManwH oa"oCi m3 AeraJieW Jietoepa (oGojiouxh kjim TpyCbi), hc 
yuMTbiBaioTCH MexaHMMecKMe CBoiicTBa Mera/moB. mto He no3B0JiaeT oCecneMMTb KaMecreeHHoro. 
6e33a3opHoro cKpenneiDt* rpy6bi c o6o/iomkoh m. Kan cneACTBwe. npwBOAMT k rai3KOMy KanecTBy M3AejniH n 
AenoM. 

HanpHwep, npn loroTOBJieHHH uwjthhapob He<J>T5iHbix nrraHroBbix Hacocoo H3 cKperuienHbix jieifeepoB, rAe 
Tpyoa H3roTaBJiHBaeTCH W3 BbicoKanenrpoBaHHOM a3OTwpyeM0M erajiM. a o6onouxa H3 hm3 k oyrn e poflwcroM 
crajiM, H3-3a BbnneyKa3anHoro HeAocraTKa n npouecce a30TwpoBaHMH hhomhapob H3 3a3opa BWAeJiRioTCH 
ra3bi. npenHTCTByion^ie HopMajibHOMy nporeKaHHio npoqecca a30TtipoBaHHH. b pesynbTaxe ^ero pe3K0 
B03pacraer epeMn a30TwpoBaHHfl w cHicKaeTCH KawecrBO a3OTwp0BaHM« noeepxHOCTM ujotMHApa m Hacoca b 
He/ioM. 

3aAa^eH H3o6pexeHii^ hbjihctc« pa3pa6oTKa cnoco6a H3POTO BjieHiiH jieioiepoB, o6ecnewBaioiAero 
KauecTBeHHoe 6e33a3opHoe coeAMnetoie Tpy6bi c o6ojiomkom m noBbiineime mecTKocTM jiewHepa. 

YKasaHKbiH TexHMMecKMM pe3yjibTaT AocniraeTCH tcm, mto npn M3P0T0BJieHMH jicraiepa, BX/noMaion^ero 
M3POTOBneHne ft Byx Aerajiew xpy6bi m o6ojiohkm h c6o P km vlx jxpyr c APY™ M c 3a3 °P° M > corjiacHO 
M3o6pereHMio miacniMecKOMy a^P^'P 03 ^ 000 noAeepraiOT Rerrajib. loroToaneHHyio 113 Merajuia c 
MeHbiiiMM npcACJioM ynpyrocrw. 

Pe3yjibTaTOM peineiiMH nocraaneHHOM 3aAaMM hbjthctch to. mto npw B03ACMCTBwn Ha Rerrarib, 
M3POTOBneHHyK) H3 Merajuia c MeHbimiM npeAenoM ynpyrxxmi Mepe3 nee Mbi bo3AC iicxBy eM Ha AeraJib c 
6ojibuxHW4 npeAenoM ynpyrooTW. 

nocne chhtmh Harpy 3KM b Aeranw c MeHbiiiHM npeAenoM ynpyrocTU ocrajoTCR ocTaTOMHbie imacTMMecKite 
Ae<J>opMamtM, a A^ranb c oonbiUMM iipeAeJioM ynpyrocTM npwuer cbom nepnoHaMajibiibie paswepbi 11 
6e33a3opH0 npvm*UK<rr k conpHraeMon noBepxHocxn ynpyrow Aerann. 

Ha 4>wr. 1 W3o6paHten cnoco6 co€Amhchmji neiniepa. b kotodom ooano^Ka w3roToaiieHa M3 Meranna c 
MeubinuM npeAenoM ynpyrocTM, a rpy6a nsroToancna M3 weTarina c GojibuiwM npeAenoM ynpyrocTM; na 
<J)wr.2 cnoco6 coeAMneiuwi newnepa. b KoropoM o6onoMKa H3POxonncna H3 Mexanna c 6onbtnnM npeAenoM 
ynpyrocTM, a rpy6a M3roToaneHa mj MeTanna c MCHbuncM npeAenoM ynpyrocTM. HeviHepa M3roTaanwBaiOT 
cneAywiAMM o6pa30M. 

nepwjHauanbiio M3i^oTannMBajoT o6ojiOMKy I. nocne 3awepa onyrpefniero AwaMerpa o6ojiohkh 1 
o6pa6aTbioaiOT no Hapyjiuiow uuDcpxHocrrii Tpy6y 2. o6ecncMMBa« rapaiiTwpoBainibUi 3a3op ue*Ay 
conpnraeMbiMM noBepxnocxnMH. Hocne c6opKM o6ojiohkm ! c Tpyoon 2 neraiep nocTynaer na onepaioco 
cKpciineHiw. CKperuieiLwc ocyunecrBJiHeTcn nocpeACTBOM Ae<J>opMauEitii oahom M3 conpnraeMbix AeTa/icw 
o6ojiomkm 1 hjim Tpy6bi 2. He<J)opMauMio mowho npoBOAHTb npn noMotuw nbicoKwx wuvumhA wwakoctm, 
ra3on, ciioco6om KODKii, o(3k utkh . AopHOBaioin vum )\pyn*x cnoco6oi3. 

Ha 4>Mr.l noKa3aii oawjl 113 uo3MO^iibix oapuaiiTon cKpeiuicirM5i Jiewnepa. b KOTopoM o6onoMKa 1 



w3PorooneHa to MeTan/ia c MeHbmnM npeflfcnoM yrrpyrocxM, a xpy6a 2 H3 Meranjia c 6ojimiihm npc^cnoM 
ynpyrocTH. B npMeeAeHHOM cnyuac nnacrouecKOM Ac4>opMai^oi noABepraioT ooo/io^Ky 1. Ann 3topo iia 
Merajuiop€myn;eM o6opyAOBaHMii. lianpHMep. roprooiiTaribHo-pacTo^HOM eraHKe b BeprvnoKHofi 6a6ite 
M3AeJiMH. no ocm CTaiwa ycraHaB/iwBajoT o6Kaxnoii MucrpyMewT c ne$opvo*pyionij«MH pojrwKaMM 3. B 
credejib CTaHKa ycraHanjiMBaiOT o Hp amy 4, Ha koto port nocpeACTBOM uxrw<Jrra 5 3aKpen/iHK>T ziewHcp. 

nocne h acTpoMK m A^opMMpyiomwx pojiHxoB 3 Ha pa3Mep MeHbine HapywHoro AwaMerpa ooojioukh (paoMep 
no Ae^PMwpywiHWM pojTHKaM onpcAejmercH 3KcnepHMCHTaribH0, b 3aBMc wmocth ot A^awerpa neimepa, 
TonmwHb* crenoK o6ojio^m 1 h xpy6bi 2 w MexamwecRHX cbohctb kierajina) pacKaTHowy HHcrpyMeirry 
coo6u;aiOT Bpau;aTejibHae AH^^e v > a ncimcpy nocTynaTenbuoc S. Bbmajwvor njiacTWHecKyio 
Ae<{>opMauHK) o6onouKn 1 h ynpyryio Ae<JopMan)HK> Tpy6bi 2. 

B CBH3H c paarawHbiMM MexamwecRMMM cBowcTBaMM MeranjioB o6ojio4km 1 k Tpy6bi 2 b o6ano^Ke 
npoH3oftAyT ruiaCTHMecKwe Ae^opManKH, b pe3y/ibxaTe Mero HapyjKHbBi w BHyTpeHHKH AwaweTpbi 
yMeHbinaTC«. a b rpy6e 2 npoiraowAyr ynpyrtte A«J»PMamiM. tac nocne owthh HarpyoKM napaMerpbi 
Tpy6w B03BpaTHTCH b nepBouaMajibHoe nanomeHHe, npw otom, npon30HAer 6e33a3opnoe m KauecrBeHHoe 
CKperuieroie Jiewnepa. 

Ha (J to-. 2 H3o6pameH oamh M3 B03MOMHbix BapwaHTOB cKpenneHHH jieimepoB, a KOTopow o6onoHKa 1 
rororoaneHa ira MeTaruia c oojibnmM npcA^riOM ynpyrociM. a Tpy6a 2 H3 Mexajuia c MeHbumM npeAenoM 
ynpyroera. 

HewHep ycraHaBJiMBaiOT Ha npoTHMHOM cTanoK c ynopoM b npncnoco6jienvie 6 oahhm W3 TopneB. B 
OTeepcTwe Tpy6w 2 dboa^t onpaBKy 7, Ha bmxoa b KOTopyio BBopauHBaiOT pppn 8. ftopH no HapyraHOMy 
AMaMerpy BbinojiHen na pa3Mcp oojibine pa3Mepa BByrpeHHero AnaMerpa xpy6bi 2. BenMHMHa iiarnra Aopna 
8 b oTBepcTMM xpyGbi 2. kqk h b npeAbiAyiAew cnyuae. onpeAeJinercH sKcnepHMeHTanbHO. npn BXJiioueHiiM 
onpaBKM 7 uoAa™ S upow3BOAHT ruiacTHHecKyio A^PManmo xpy6bi 2 w ynpyryio A^pMaujtio o6o/iomkm 1. 
npwBOAmAKX k 6e33a3opnoMy m k aMCCTBCimoMy cKpenneHioo ooojioukm 1 c Tpyoofi 2, ksk m b npeAbi/iymeM 
oiy^iae. 



.a. 



Claims [d>opMyjia M3o6perenii*iJ: 



Cnoco6 M3rx>To on chuh jieiftiepoB, utunoHSJonyrii woroToaneHiie Tpy6t>i m o6ojio^km, c6opKy mx Apyr c flpyroM 
riyTew ycraHOHKM xpy6bi b o6onouKy c 3a30poM m nocne^yiouj.ee anacriraecKoe x;e<J)opMvrpoDa™e oahom m3 
co6pamrt4X ^eTaneii, OTJiiraaiotuniicH tcm, hto Tpy6y h o6ojtoMKy HsroTaBJinBaiOT H3 weTannoB c pasMbiw 
npe^enoM ynpyrocrM. a iuiacTM^ecKOM ^e^opMai^nn no^BepraioT ^exa/ib, H3PoroB«eHHyio M3 MeTaruia c 

MCHbHIHM TTpCffCJIOM yTTpyTOCTH. 
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(54) LINER PRODUCTION METHOD 
(57) Abstract: 

Field: Plastic metal working and, in particular, metal working by the cold plastic 
deformation method. Substance of invention: Two parts— a tube and an enclosure— are 
made of materials with different limits of elasticity. These parts are assembled by 
inserting the pipe into the enclosure with a clearance. After their assembly the part made 
of a metal with a lower limit of elasticity is subjected to plastic deformation. 2 dwgs 
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Description: 

The invention relates to cold working of metals by the plastic deformation method and 
can, for instance, be used for the production of liners for oil-well sucker rod pump 
cylinders. 

A liner production method is known, which involves the insertion of a thin-walled tube 
into an enclosure so that there is a clearance between the outer surface of the tube and the 
inner surface of the enclosure (1). 

The drawback to this method is the existence of a clearance between the tube and the 
enclosure, which results in a lower rigidity of the liner, and in some cases, for instance, 
when liners are used in the manufacture of oil-well pump cylinders, this clearance 
considerably impairs the quality of the subsequent operation — the hardening of the inner 
surface of the cylinder by nitriding. 

Another liner production method is known, in which the outer surface of the tube and the 
inner surface of the enclosure are made conical (2). The drawback to this method is that it 
is hard to use. The difficulties associated with using this method are encountered at the 
stage of forming the mating surfaces since it is necessary to ensure the alignment of the 
conical inner surface of the enclosure and the conical outer surface of the tube. 

Still another liner production method is known, in which after the tube and the enclosure 
are assembled so that there is a clearance between the mating surfaces the liner is 
subjected to autofretting (ibid, p. 38) (3), i. e., to plastic deformation, for the purpose of 
eliminating the clearance between the tube and the enclosure, and, at the same time, the 
tube is hardened. 

The drawback to this liner production method is that in joining the liner parts by 
subjecting one of them (the enclosure or the tube) to plastic deformation the mechanical 
properties of their metals are not taken into account, which makes it impossible to ensure 
high-quality tight joining of the tube and the enclosure and, in consequence, results in a 
lower product quality. 

For instance, when liners assembled from tubes made of high-alloy nitrided steel and 
enclosures made of low-alloy steel are used in the manufacture of oil-well sucker rod 
pump cylinders the gases emitted while nitriding the cylinders from the clearance 
between the tube and the enclosure due to the above drawback interfere with the normal 
course of the nitriding process with the result that the nitriding time is considerably 
increased and the quality of nitriding the surfaces of the cylinder and the pump as a whole 
is impaired. 

The object of the present invention is to propose a liner production method ensuring 
high-quality tight joining of the tube and the enclosure and a high liner rigidity. 
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This object is achieved as follows. In the liner production process including the 
production of two parts — a tube and an enclosure — and their assembly with a certain 
clearance the part made of a metal with a lower limit of elasticity is subjected to plastic 
deformation. 

In deforming the part with a lower limit of elasticity, the deforming forces are transmitted 
through this part to the part with a higher limit of elasticity. 

When the loads acting on the part with a lower limit of elasticity are relieved it will retain 
residual plastic strains and the part with a higher limit of elasticity will acquire its 
original dimensions and will tightly bear against the mating surface of the other part. 

Fig. 1 illustrates a liner production process, in which the enclosure is made of a metal 
with a lower limit of elasticity and the tube is made of a metal with a higher limit of 
elasticity, and Fig. 2 illustrates a liner production process, in which the enclosure is made 
of a metal with a higher limit of elasticity and the tube is made of a metal with a lower 
limit of elasticity. Liners are manufactured as follows. 

Initially, the enclosure 1 is produced. After measuring the inner diameter of the liner 1, 
the outer surface of the tube 2 is machined to ensure a guaranteed clearance between the 
mating surfaces. After assembling the enclosure 1 and the tube 2, they are joined. This is 
done by deforming one of the mating parts — the enclosure 1 or the tube 2. Its 
deformation can be effected by using high-pressure fluids or gases or by forging, 
spinning, mandreling or other methods. 

Fig. 1 illustrates one of the possible versions of the method for joining the liner parts, in 
which the enclosure 1 is made of a metal with a lower limit of elasticity and the tube 2 is 
made of a metal with a higher limit of elasticity. In this case, it is the enclosure 1 which is 
subjected to plastic deformation. To this end, a spinning tool fitted with deforming rolls 3 
is mounted on a metal-cutting device, for instance, it is secured in the swivel workhead of 
a horizontal boring machine. Mandrel 4 is secured in the machine spindle, and a liner is 
mounted on the mandrel and fixed thereto by means of pin 5. 

After adjusting the deforming rolls 3 for a dimension smaller than the outer diameter of 
the enclosure (this is done experimentally according to the liner diameter, thickness of the 
walls of the enclosure 1 and the tube 2 and the mechanical properties of the metals used), 
the spinning tool is imparted a rotary motion V and the liner is imparted a translatory 
motion S with the result that plastic deformation of the enclosure 1 and elastic 
deformation of the tube 2 are effected. 

Due to differences in the mechanical properties of the metals, of which the enclosure 1 
and the tube 2 are made, plastic strains will develop in the enclosure, whereby its outer 
and inner diameters will be reduced and elastic strains will develop in the tube 2 and after 
the load is relieved the tube will acquire its original characteristics, the result being that 
high-quality tight joining of the liner parts will be effected. 
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Fig. 2 illustrates one of the possible versions of the method for joining the liner parts, in 
which the enclosure 1 is made of a metal with a higher limit of elasticity and the tube 2 is 
made of a metal with a lower limit of elasticity. 

The liner is mounted on a broaching machine so that one of the liner ends abuts against 
fixture 6. Mandrel 7 is inserted into the tube 2, and broach 8 is screwed into the end of 
the mandrel. The outer diameter of the broach is one size larger than the inner diameter of 
the tube 2. As in the above case, the interference fit of the broach 8 in the tube 2 is 
determined experimentally. When a feeding motion S is imparted to the mandrel 7, the 
tube 2 is subjected to plastic deformation and enclosure 1 is subjected to elastic 
deformation with the result that, as in the previous case, high-quality tight joining of the 
enclosure 1 and the tube 2 is effected. 
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Claim: 

A liner production method which consists in producing a tube and an enclosure, 
assembling them with a clearance and subsequently subjecting one of the assembled parts 
to plastic deformation and wherein the tube and the enclosure are made of metals with 
different limits of elasticity and the part made of a metal with a lower limit of elasticity is 
subjected to plastic deformation. 



Drawings: 
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Fig. J 
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Fig. 2 



'I 




TRANSPERFECTi TRANSLATIONS 



AFFIDAVIT OF ACCURACY 



ATLANTA 
305TON 
BRUSSELS 
CHICAGO 
DALLAS 
DETROIT 
FRANKFJfT 
HOUSTON 
LONDON 
LOS ANGELES 
MIAMI 
MINNEAPOLIS 
NEW YORK 
PARIS 
PHILADELPHIA 
SAN DIEGO 
SAM FRANCISCO 
SEATTLE 
WASHINGTON DC 



I, Kim Stewart, hereby certify that the following is, to the best of my 
knowledge and belief, true and accurate translations performed by 
professional translators of the following patents from Russian to English: 

RU2016345C1 

RU2039214 C1 

RU2056201 C1 

RU2064357 C1 

RU2068940 C1 

RU2068943 C1 

RU2079633 C1 

RU2083798 C1 

RU2091655C1 

RU2095179C1 

RU2105128C1 

RU21 08445 C1 

RU21444128C1 

SU1041671 A 

SU1051222A 

SU1086118 A 

SU1 158400 A 

SU1212575A 

SU1250637A1 

SU1295799 A1 

SU1411434 A1 

SU1430498 A1 

SU1432190 A1 

SU 1601330 A1 
SU 001 627663 A 
SU 1659621 A1 
SU 1663179 A2 
SU 1663180 A1. 
SU 1677225 A1 
SU 1677248 A1 
SU 1686123 A1 
SU 001710694 A 
SU 001745873 A1 
SU 001810482 A1 
SU 001818459 A1 
350833 
SU 607950 
SU 612004 
620582 
641070 
853089 
832049 
WO 95/03476 



iftOO CHE HOUSTON CENTER. 12?1 MCKINNCY. HOUSTON. TX 77010 I TEL 713 6b0-0440 FAX 713 650-0439 WWW.TRANSPERFECT.COM 



Page 2 

TransPerfect Translations 

Affidavit Of Accuracy 

Russian to English Patent Translations 



Kim Stewart 
TransPerfect Translations, Inc. 
3600 One Houston Center 
1221 McKinney 
Houston, TX 77010 



Sworn to before me this 
23rd day of January 2002. 



Signature, Notary Public 






Stamp, Notary Public 
Harris County 
Houston, TX 



